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Abstract  
This capstone project, entitled “Mapping Maternal Mortality in NYC: Resilient Journeys 
in the Face of Disparities” was conducted on behalf of Lynn Freedman and Sang Hee Won at the 
Averting Maternal Death and Disability Lab (AMDD) at the Columbia Mailman School of Public 
Health. Their team conducted a two-and-a-half-year study to better understand the 
experiences of minority women in New York City during pregnancy and child birth. The AMDD 
team conducted qualitative research, consisting of interviews and focus groups, with pregnant 
and post-partum women, their partners, and their providers. Their conversations revealed that 
on both ends broken trust and, specifically for the women, a lack of social support. For my 
urban planning capstone project, I used GIS tools to try to better understand the role that the 
built environment plays in trust and support, in order to better inform policy that could help to 
rebuild trust and support in communities. With the understanding that most low-income, or 
generally low-resourced women seek care within their communities, and knowing the role that 
health insurance, poverty, community understanding, and race play in the choice to seek care 
and care received, I identified high need neighborhoods and communities within New York City. 
Upon trying to map the care journeys these women take, our team discovered there was no 
existing spatial data publicly or privately available locating hospitals, community health centers, 
or any prenatal care facilities within their communities. I collected information from a wide 
range of sources to build out such a map, which the New York City Department of Health and 
Mental Hygiene has already requested access to.  These maps, in addition to proposed metrics 
of spatially measuring social capital, have been useful to AMDD as they plan to embark on 
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This capstone project, entitled “Mapping Maternal Mortality in NYC: Resilient Journeys 
in the Face of Disparities” was executed on behalf of Lynn Freedman and the Averting Maternal 
Death and Disability lab at the Mailman School of Public Health at Columbia University, to 
evaluate health care access enhance their understanding of the role the built environment 
plays in building trust and social support. The task for this capstone project was to use GIS tools 
to build a spatial visualization of the pregnancy journey (locating delivery hospitals as well as 
prenatal clinics and centers), to create spatial visualizations of “high need” or vulnerable 
communities around maternal health to guide the initiative moving forward, and finally to 
consider ways of measuring social capital within the built environment. The AMDD team plans 
to move forward with the project using these deliverables by focusing work in the “high need” 
communities, partnering with community-based organizations and individuals to deepen their 
understanding of what this need means.  
The first part of this project was to understand the patient journeys of pregnant women, 
which could only be made possible by identifying where women receive prenatal care and 
deliver their babies. It became clear early on that this information had not yet been compiled in 
one source for women or providers to access. We were able to compile a list of hospitals with 
maternity wards and, in a meeting with the New York City Department of Health and Mental 
Hygiene in February, validate our list. The prenatal facilities proved harder to identify and 
geolocate, particularly in that while most hospitals list their in-network affiliate clinics, not all 
report to provide prenatal care, and no database indicates as to whether there are 
independent, stand-alone clinics where women can receive their prenatal care before simply 
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showing up to deliver at whichever hospital of their choosing. As such, we recognize that our 
list may be incomplete. Despite this, I collected affiliate information from each maternity 
hospital database and geocoded their locations in order to build out a map of network facilities; 
given the way health insurance operates, most patients are assumed to stay in network for all 
of their care.   
The next step was to identify vulnerable women and communities within this care 
journey, given that the rate of maternal death and disability is drastically different for different 
subgroups of the New York City population. To create a needs map of the city and identify high 
need areas, I utilized data from the New York City Health Community Health Needs Assessment 
and conducted a literature review of maternal mortality risk factors. Much of the literature had 
already been collected by the AMDD team, and much of the information was already known to 
them, but this was essential in understanding what factors to consider in building these maps. 
Through this review and consultation with the team, we decided to consider poverty, health 
insurance status, race, and birth status (whether they were foreign born or not). The 
prevalence of these factors in each community district were then represented and layered over 
one another to show the risk or need per community, ranging from low to high (see Combined 
Risk Factor Map). This map drew attention to the Washington Heights/Inwood neighborhoods 
in Manhattan, Central Brooklyn neighborhoods, and the South Bronx as a whole, which I then 
highlighted in specific maps. These maps examine the walking distances women within these 
communities must take to access care, looking at an even more granular level which residential 
areas are most vulnerable. The team is working to partner with hospitals and community-based 
groups in Washington Heights and Central Brooklyn over the summer to expand on this work.  
 1 
Introduction and Background 
 In 2016, the AMDD team embarked on a study, founded by the Merck for Mothers 
initiative, to understand some of the drivers behind high maternal mortality in New York City. 
This was a qualitative research project focused on understanding the experiences of providers, 
patients, and partners in the pregnancy journey. Over two years AMDD collected data through 
interviews and focus groups with these women, their partners, providers, and doulas, to garner 
a deeper understanding of how women sought out care, perceptions of that care, and an 
overall understanding of the experience. In order to build on these results, the team wanted to 
create visualizations of access and expand their understanding of these experiences by 
examining the role the built environment plays in these health outcomes. While the built 
environment has long been considered an important consideration in the understanding of 
health, much more under-explored is the role it plays in maternal health. This issue is extremely 
salient given the newfound attention and rightful anxiety around the rise in maternal death and 
disability domestically. 
 While maternal mortality has long been a health concern of countries and cities in the 
global South, recent statistics have revealed this to also be a problem much closer home: The 
United States has the highest rate of deaths related to pregnancy and childbirth in the 
developed world (Trends in Maternal Mortality by Country: 2000-2017, 2019). Driving the 
growing rate in the United States are the racial disparities in maternal care: black women die at 
three to four times the rate of white women across America (Tucker et al., 2007). Here in New 
York City that rate is actually much higher: black mothers die at eight to twelve times the rate 
of their white counterparts Ne  Y k S a e Add e i g Ma e al M ali  . 
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Maternal mortality, while inherently clinical and medical, has increasingly become an issue of 
access, mobility, trust, social support and community resources all of these were reoccurring 
he e  i  AMDD  ali a i e da a. This has ultimately led the AMDD to consider the role of 
access more geographically, as well as the role of the built environment. Specifically, the 
following questions were addressed in the GIS-analysis and literature review that made up this 
capstone project. 
x What types of accessibility to maternal healthcare exists across the City?  
x What type of accessibility exists to private versus public care? Are different 
neighborhoods disproportionately serviced by different types of care? 
x Can we use proxy variables to map social capital in order to understand community-
level sentiments of low social support and trust? 
x What are the ways in which assessments of access and social capital can be useful in 




 In order to investigate the questions highlighted above the Averting Maternal Death and 
Disability (AMDD) lab, a part of the Department of Population and Family Health at Columbia 
U i e i  Mail a  Sch l f P blic Heal h, wanted to integrate urban planning into their 
program. A  a d al deg ee de  ac  b h g a  a d ha i g ake  D  F eed a  
class in the fall, I was able to fill this role on their team. AMDD has been working internationally 
i ce   ge e a e e ide ce-based solutions to improve maternal and newborn 
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i al (About | Averting Maternal Death & Disability, 2019). AMDD conducts research and 
policy analysis, partnering with governments, United Nations agencies, and non-profit 
organizations, to strengthen health systems for women and newborns (About | Averting 
Maternal Death & Disability, 2019). While the majority of their work has been internationally 
focused, as explained above, more recently they have been working on maternal mortality 
issues closer to home. The alarming statistics highlighted in the earlier section prompted AMDD 
to launch a multi-year qualitative research project in 2016, hoping to ultimately make 
recommendations and identify keys to reducing maternal mortality and the associated racial 
disparities here in New York City. 
 As outlined above, the AMDD launched their qualitative domestic project for which I am 
assisting on in 2016. While the data alone has been incredibly revelatory, no geographic 
analysis has been done to understand the patterns in these choices and perceptions on a 
physical scale. As such, thi  jec  Ma i g Ma e al M ali  i  Ne  Y k Ci  Re ilie  
J e  i  he Face f Di a i ie  ed GIS l  f  da a i ali a i  ba ed  he da a 
already collected. As the project works to apply for more funding and continued research and 
analysis, this map will help to better represent the work being done and work to justify the 
more community-centric projects being pursued. In addition, the visualization of these patterns 







AMDD  jec  a  ade ible de  he i i ia i e Me ck f  M he  a fi e h d ed-
million-dollar initiative funded by Merck Pharmaceuticals to work towards safer pregnancies, 
deliveries, and motherhoods. The Merck for Mothers initiative was specifically interested in 
understanding disrespect and abuse of mothers in the United States as well as defining and 
ea i g i  e ale ce (Merck for Mothers—Who We Are, 2019). AMDD embarked on their 
study in 2016 to understand experiences in childbirth and motherhood for women of color: 
even when all the resources available to women are utilized, and women go to the clinics they 
are assigned to, why do disparities prevail? In order to do this, AMDD used community-based 
participatory research methods to recruit women of color, their partners, doulas, and providers 
(doctors, nurses and other staff at hospitals and clinics that provide prenatal care). Over two 
years they conducted interviews with all health care professionals that interacted with these 
women throughout their pregnancy journey as well as a number of focus groups. Specific to 
providers, the team was curious as to what factors impact performance and what challenges 
they face in delivering quality care to their patients. Through all of these conversations AMDD 
hoped to determine if there were purposeful patterns of care, and clearer ways to understand 
vulnerability or the role of the built environment in maternal health outcomes. 
 Through this research, AMDD revealed there to be a cycle of mistrust between patients 
and providers. A significant difference was revealed based on insurance coverage (public versus 
private) in the ways in which women navigate care notably that women in the public system 
received most of their prenatal care at ambulatory clinics in their neighborhood, where they 
experienced extremely long wait times both between appointments and when arriving for 
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appointments. Women at these clinics were typically seen by residents at mandated 15-minute-
long appointments despite hours of waiting. Furthermore, women reported no continuity of 
care, typically seeing a different resident or physician at every stage of their care who usually 
had no familiarity with their medical history. This can prove to be incredibly impactful in looking 
at outcomes, and unsurprisingly more than a quarter of black women meet their birth 
attendants for the first time during childbirth (compared to 18% of white women) (Declercq et 
al., 2013). On top of all of this, women reported a sense of discrimination through both verbal 
and non-verbal communication, all of which contributed to the pervasive mistrust. On the other 
ide f hi  i e ac i  i  he e aili g e e e f he elfa e ee  a g  ide : 
that black women are abusing the system of Medicaid and are simultaneously too passive in 
their care and consciously making irresponsible choices. Another resounding answer amongst 
those that provide care under Medicaid was a report of understaffing, which may influence the 
lack of continuity of care or the perceived disrespect towards patients. Through all of this one 
key question emerged that the team is hoping to answer: if we know what erodes trust, how 
can we build trust? Furthermore, are there elements of the built environment that contribute 
to this? 
In the next phase of this project, the AMDD team is looking to partner with specific 
hospitals and the NYC Department of Health and Mental Hygiene to examine the patient 
experience and journey on a more granular level. While we assume most women access care 
within the hospital clinic and hospital care networks, the team hopes to work with hospital 
patient records to understand if hospitals are tracking prenatal care for women, and what 
hospitals are doing to enhance support networks within their hospital and clinic system. The 
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NYC Department of Health and Mental Hygiene is currently working on a racial bias training 
initiative in fifteen hospitals with high rates of maternal death and disability, which AMDD is 
hoping to compliment with community engagement (at prenatal care clinics and with 
community-based organizations). All of these efforts are in the hopes of simultaneously 
reducing rates of maternal death and disability amongst minority women and also crafting 
better informed policy reform to support the most vulnerable women. 
As a whole, the team hopes that in this project we can change the narrative around 
maternal death and disability to one of strength and resilience.  We hope that in working to 
understand the ways in which women in high risk areas navigate these systems, wrought with a 
maldistribution of resources and accessibility, we can also reveal the ways in these women have 
exhibited strength and ingenuity to overcome.  Furthermore, we hope to create a model that is 
replicable and accessible to other cities and organizations looking to understand the processes 
and disparities that contribute to these maternal health outcomes. The majority of the work 
done for this capstone consisted of GIS mapping and recommendations and suggestions 
regarding mapping social capital. As such, after outlining the current conditions of maternal 
death and disability in New York City, the bulk of this document will consist of the maps, 
preceded by methods, conclusions, and recommendations. 
 
Maternal Mortality: An Overview of Current Conditions 
 While AMDD has been working on understanding and reducing maternal mortality since 
1999, as previously mentioned much of their original work was focused internationally. From 
1999-2005 AMDD, with support from both the University and the Bill & Melinda Gates 
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Foundation, focused on improving emergency obstetric care for women in low- and middle-
income countries (About | Averting Maternal Death & Disability, 2019). Yet as more and more 
low- and middle-income countries have strengthened their health systems and industrialized, 
attention has turned to the fragmented and unequal care some women in high-income 
countries receive. Si ce he ea l   a e al ali  i  he U i ed S a e  ha  bee   
the rise (Global, Regional, and National or Territory Number of Maternal Deaths, MMR: 1990-
2015, 2016). As highlighted above, a deeper dive into the data reveals that what really drives 
this drop is the high rate of maternal mortality, morbidity and disability amongst non-Hispanic 
black women (Maternal Health in the United States, 2015). 
 While women of color die in childbirth at rates three to four times higher in the United 
States, in New York City that rate has been calculated as between eight and twelve times higher 
(Severe Maternal Morbidity in New York City, 2008-2012, 2016). As such, the City of New York 
and AMDD have jumpstarted a number of initiatives to address maternal health disparities in 
New York City: in 2018 Mayor De Blasio launched a comprehensive plan to reduce maternal 
deaths and complications among women of color, and AMDD garnered funding from Merck for 
Mothers to investigate the same (De Blasio Administration, 2018). So far, the results of the 
a  i i ia i e ha e e   be ee  although racial bias training for providers at targeted 
hospitals is on the horizon. As such, maternal death and disability ha  ce ai l  ake  i  lace 
as a priority for city, state, and national health departments, yet research and 
recommendations have not led to change everywhere. One place that has translated these 
initiatives into results is California: ever since the launch of the California Pregnancy-Associated 
Mortality Review (CA-PAMR) in 2008, California has sustained a significant decline in maternal 
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mortality (See Figure 1, 
(California Pregnancy-
Associated Mortality 
Review, 2018)). Their 
initiative includes not 
only an assessment of 
contributing factors 
and preventability, but 
also an assessment of 
social factors impacting 
pregnancy and facility and provider factors (access and bias). Many of the factors considered in 
their assessment (income levels, race, prenatal care access, and social capital) have also played 
central roles in this project. As a whole this is promising in considering the impact our project 
and initiative could have in making a similar impact in New York City. 
  
Mapping Maternal Mortality 
 The majority of this project for AMDD consisted of GIS map production, totaling thirty-
two maps, and a review of proxy measurements in the built environment for social capital. 
Following this section, I have outlined all of the stakeholders in this project. Subsequently I have 
outlined my methods for data collection in the production of these visualizations, and a 
literature review of social capital in the built environment. A number of the choices made in 
data production and visualization would not have been possible without a number of partners 
Figure 1: California's Impressive Decline in Maternal Mortality  
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and collaborations, and as such those are listed there as well. Following the methods section, I 
have included these maps. The research, data collection, and data production for these maps 
was the bulk of the work for this capstone. Following the maps, I have included an analysis 
section: what they indicate, what the research process has revealed, and the role social capital 
could play in this data visualization moving forward.  
 
Project Overview 
 This project was borne, as outlined and thoroughly described above, out of a desire for 
he e a i  f AMDD  fi di g  f  hei   ali a i e e ea ch f  Me ck f  M he  
It began in November of 2019 with the AMDD team applying for a grant from Columbia World 
Projects to expand their efforts (hoping to collaborate with hospital OB/GYN departments). The 
production of GIS map visualizations would aid in their grant application process and also 
deepen their understanding to include elements of the built environment. As the project has 
evolved, particularly in meetings with hospitals and the NYC Department of Health and Mental 
Hygiene, the stakeholders too have expanded. The lack of any existing database on prenatal 
care facilities, mapping of hospital networks, or general public and private healthcare access 







 The principle, direct stakeholder in this project is the Averting Maternal Death and 
Disability (AMDD) team at Columbia Mailman School of Public Health. More than simply a 
stakeholder, the AMDD team has been a principle collaborator in the mapping decisions and 
production. At each stage of the development, from the public and private hospital facilities, to 
the clinics, the networked facilities, and the choices around demographic data, there was a 
conversation or meeting with the AMDD team to decide how to move forward. This was not 
only to ensure that my capstone project production was useful to the team, but also to make 
use of their expertise in this field of study.  
 In February, the team and I met with the Maternal Health task force team at the NYC 
Department of Health and Mental Hygiene. Here we learned that not only did the data 
visualizations we were trying to make not exist at a city or state level, but also that they wanted 
to get involved with this project, and requested access to these maps upon the completion of 
my capstone. A third major stakeholder in these maps are the partner hospitals that AMDD is 
l ki g  k i h  Gi e  he highl  l e able  eighb h d  ha  he a ial a al i  
produced (See Figures D1-3), the AMDD has been working with hospitals in Central Brooklyn 
and Northern Manhattan (Kings County Hospital and New York Presbyterian- Columbia 
University and Allen Pavilion) to see what information, if any, delivery hospitals have on where 
their patients receive prenatal care and how they track or manage accountability along this 
journey. While these conversations only began in February and March, it has become clear so 
far that much of this information falls between the cracks. As such, there has been early 
indication that they too would like access to the spatial visualizations produced in this project. 
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 On a broader level, this project will be useful to women across New York City and State 
as the public health departments at both levels look to consolidate their resources to make the 
most impact and where there is the highest need. Furthermore, if this program is effective as 
i  counterpart in California was, there is potential for use and replication for the benefit of 
women across large urban areas around the United States.   
 
Methods 
 All of the data collection for this project was done by the author of public and private 
data sets. For the map generation, a significant amount of data was self-generated given the 
lack of spatial data sets around health facilities, particularly prenatal care clinics and private 
care networks. The second half of the project, which consisted of a literature review of social 
capital, data proved much more abundant.  
 
Data Collection & Sources 
 The two main mapping data sources were NYC Open Data (NYC OpenData, 2019) and 
the NYU Spatial Repository (NYU Spatial Data Repository, 2019). Open Data only had spatial 
data for public maternity hospitals and clinics, cited as produced in 2011, although claimed to 
have been updated in 2019. Given it is not often that hospitals are moved or re-built (other 
than, perhaps currently, in COVID-19 crisis), this was used as a trusted source for public 
facilities (the names were later confirmed by NYC Department of Health and Mental Hygiene). 
The New York State Department of Health database offered some sources on private maternity 
hospitals, but we knew this list to be incomplete given that it did not list New York 
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Presbyterian- Columbia University. Unfortunately, a significant portion of time was wasted 
trying to find a complete list of private maternity hospitals. No national, state, city, or county 
public health database had any complete information on these facilities. While we as a team 
knew of many, it is not uncommon that maternity wards close when hospitals consolidate or 
are bought out, and so we could not be sure our list was complete. Finally, in the NYU Spatial 
Data Repository I found a list of the thirty-nine maternity hospitals in New York City (it 
confirmed our list of the public maternity facilities, and provided what we at least hoped was a 
complete list of the private maternity facilities). Their list was cited as from 2015, however we 
hoped, and moved forward, under the assumption this was complete (later to be confirmed by 
the NYC Department of Health and Hygiene). The NYC Department of Health and Hygiene 
clearly had a complete list, but not one that was publicly available, and we were only given 
access upon our visit to their facility.  
 The next task was to compile a list of prenatal clinics for each of the private hospitals in 
the city. There was no database for this, and even the individual hospital databases for their 
affiliate locations or clinics was incomplete: not always listing the services provided or not 
having been updated in the past five or more years. For this task we were forced to make due 
i h he e ce  e had  I e  h gh each i a e h i al  li e da aba e ea chi g f  
any clinic or affiliate location that provided any range of prenatal or OB/GYN services, and 
worked to confirm these facilities through Google Street Data and other publicly sourced data 
websites such as Yelp (confirming they existed via reviews, even complaints. For some private 
hospitals, specifically Lenox Hill Hospital, Long Island Jewish Medical Center, Lutheran Medical 
Center, New York Medical Center of Queens, New York Methodist Hospital, Richmond 
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U i e i  Medical Ce e  a d S  J h  E i c al H i al   blicl  a ailable da a  
prenatal clinics could be found. However, for the other thirty-two maternity hospitals, networks 
were built based on the findings in their online databases.  
 The data for the demographic maps was all consolidated and visualized based on 
downloads from the Ne  Y k Ci  De a e  f Heal h  a al C i  Heal h S e  
Their data is displayed at the community district level, for which there are fifty-nine across the 
city divided by borough. Given that we were mapping facilities across the entire city, it made 
sense to keep this data at the aggregated community district level, so as to not get overly 
granular in representation. The Community Health Survey includes a wide range of data on a 
number of topics from general demographic data to nutrition, maternal health, child health, 
death, and disability, and as such I cleaned this data for the markers we hoped to map. Other 
data that was downloaded and collected for the purposed of this project was found on the New 
Y k Ci  De a e  f U ba  Pla i g  ebsite: ArcMap-c a ible file  f  NYC  fi e 
boroughs, for all fifty-nine community districts (nested within the five boroughs), a file with 
accurate and located streets in all five boroughs (nested within the five boroughs) and a map of 
parks and piers (places within the five boroughs for which there was no data). Finally, I also 
downloaded from the NYC Health Data site any data that seemed relevant to maternal care: 
places where women could enroll in Medicaid upon realizing a pregnancy, Department of 
Health Offices where similar paperwork could be done, and pregnancy-related mental health 
facilities.  
 In order to compile recommendations and suggestions regarding measuring social 
capital around maternal death and disability through the built environment, I conducted a 
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li e a e e ie  a d hi  ic h gh C l bia  li e lib a  he li e da aba e f  
the journal Health & Place, and Google Scholar. In these searches set the parameters as 
a e al heal h  AND GIS  AND cial ca i al  The e turned many sources across time and 
place, and as such I consolidated the search to only the Columbia database and the Health & 
Place journal, given all of the articles included are peer-reviewed and focused on the 
relationship between health and the built environment. While there was still substantial data 
around the topics, I mainly focused on data and articles that were published in the past five to 
ten years and assessed these issues in major cities (in order to create a valid comparison to 
New York City, where our program is based). While the review is still surely incomplete, as the 
majority of the task for this capstone was around the mapping, this review will surely be useful 
in making decisions moving forward with this project.  
 
Spatial Visualization 
 After collecting all of the required data, the visualization of the spatial data was the bulk 
of the project all of which was done using ArcMap GIS technology. The main resource utilized 
i  hi  ce  e e i c i e d c e  f  a ig e  h gh  Leah Mei e li  
Geographic Information Systems (GIS) Urban Planning class. Of particular use, as they were 
strategies utilized in this data visualization, were instructions on spatial joins, aggregating data, 
transforming and aligning coordinate projection systems, building address locators, geocoding 
addresses, converting polygon feature maps to raster maps, conducting map algebra on raster 
maps, and building street networks.  
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 First and foremost, in representing the hospital and clinic data, I was downloaded, 
i ed  a d jec ed he da a f  NYC O e  Da a a d NYU  S a ial Da a Re i  
Given that these datasets were already spatial, this required little to no work, other than 
placing them within community district and borough maps. I chose to represent these data by 
type of facility, in order to show what access looked like for private versus public care.  
Unfortunately, since no spatial data existed for private maternity clinics, I was forced to build an 
address locator file using the Street data. This process used streets, zip codes, and boroughs to 
build an address book, by which I could manually geo-locate, by putting in an address, all of the 
private maternal health clinics I found information on. I chose to represent each hospital 
i el  b  c l  a d he  b il  a e  da a e  f  each h i al  cli ic e k i g he 
geolocator and address book. This allowed me to build maps not only for each private 
a e i  h i al i h i  cli ic  a d he Ci  b  al   b ild a a  f all he blic a d 
private maternal health facilities across the City.  
 After downloading and cleaning the Community Health Survey data, I used the table join 
feature to join the csv file of survey results to the csv file containing the numbers and names of 
all community districts. This spatially located all of the demographic and health outcome data 
to the specific community district it originated from, and then visually project it. I was able to 
project it quite easily by any of the variables in the data set. I chose to set the parameters by 
high to low rather than by discrete numbers, simply because outside of the public health 
community these numbers do no  ea  ch  a d f  he e f f c i g he ea  
eff  high  ld ffice  Af e  b ildi g all f he e i di id al de g a hic a  I 
converted each of them to a raster data set, aligned their parameters, and layered them on top 
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of each othe  i g a  algeb a l  d ci g e all high  a d l  c ce  a ea  b  
shade. The principle map included all of the demographic factors considered as well as all of the 
Community Health Survey outcomes considered. Upon meeting with the team, we opted to 
build a map with actionable factors given that we could not do much about health outcomes 
of last year (such as a lack of prenatal care, infant mortality rates, or preterm births), we 
wanted to focus on specifically vulnerable groups through demographics: race, income-levels, 
the absence of health insurance, and being foreign born. Finally, based on these compilation 
maps, I built three focus maps on the areas of top concern: The South Bronx, Central Brooklyn, 
and Northern Manhattan. The ultimate goal of this project was to better understand where to 
focus community-based efforts, and so in these maps I produced a focused lens on these high-
concern areas and in each of them conducted a walking street network analysis for each of 
their health facilities. Along pedestrian street networks, which mean omitting ferry routes, 
highways, bike paths, and other routes included in the original Street data, I set ring limits from 
each health care facility at one eighth of a mile, a quarter of a mile, three eighths of a mile, and 
a half a mile (reasonable walking distances for pregnant woman). This map highlights that 
within already extremely vulnerable c i ie  which women have difficult access to care
and as such, where community-based efforts should be focused.  
 
Results 
 The following pages contain all of the maps produced for this capstone, divided into four 
sections: Part A: Hospitals and Clinics: Public vs. Private, Part B: Hospitals and Clinics: Building 
Networks, Part C: Community Data: Demographics, and Part D: Final Assessment: Healthcare 
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Access for Women at High Risk for Maternal Death or Disability. Each section has its own 
descriptive title page, and all maps produced made through the methods and sources described 
above (sometimes specified on the subsequent pages). All data was from 2019 unless otherwise 
stated.  





At the onset, the AMDD team wanted to garner a better understanding of 
where public and private care facilities are located around the City. 
Shockingly, there was no complete list of these facilities, even the public 
ones, on the New York State or New York City Department of Health 
websites. NYC Open Data had a collection of public facilities, and the 
private facilities were collected piecemeal from a number of sources, only 
later to be confirmed as a complete list when the team and I met with the 






The following maps show public and private hospitals and prenatal care 
centers. In thinking about the pregnancy journey, these represent the 
places women visit throughout these nine months. The final map shows 
other locations of relevance to pregnancy: mental health centers that serve 
pregnant women, places where women can register for Medicaid, and 
Department of Health office locations where any testing and insurance 





The fragmented, incompleteness of this information was only the first of 
many signs that navigating a pregnancy in New York City with limited 
resources is difficult. If completing this list took weeks as a research team, 
it is surely even more complicated with limited resources, whether that be 





























All hospitals listed represent those operated by New York City Health + Hospitals, the group that manages 
all public health care facilities in the City. All of these facilities, according to the New York City Department 
of Health and Mental Hygiene (2019), have maternity wards and perform deliveries. 
These public facilities are of note as they are those more likely utilized by low-income women.
Grace A. Dickinson
February 12, 2020
Data Collected from NYC Department of Health
Compiled by Author
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Data Collected from NYC Department of Health
Compiled by Author
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Public Prenatal Health Center
") Public Hospital
Public Hospitals and Health Clinics, New York City (2019)
All hospitals listed represent those operated by New York City Health + Hospitals, the group that manages all public health 
care facilities in the City. All of these facilities, according to the New York City Department of Health and Mental Hygiene 
(2019), have maternity wards and perform deliveries. The clinics listed are only those that provide prenatal or OBGYN 
services, as such NYC Health + Hospitals clinics that were subcategorized as testing facilities or nursing homes were 
excluded. We estimate that women who deliver in public facilities recieve their prenatal care at public clinics.
Each borough is subdivided by community district, as resources and demographic data are represented at this level.


































Private Maternity Hospital Facilities, New York City (2019)
Grace A. Dickinson
February 12, 2020
Data Collected from NYU Spatial Data Repository and NYC DOHMH
Compiled by Author
¯
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The hospitals listed represent all private hospitals in New York City that have maternity wards and perform deliveries. Private 
hospitals don’t necessarily not accept public insurance, but are not mandated to, and each operate within their own network 
and not that of NYC Health + Hospitals. As such, within each of these maternity facilities there is a distinct network of clinics 
that provide prenatal and postpartum care.














Wyckoff Heights Medical Center
Jamaica Hospital Medical Center
Forest Hills Hospital
New York Hospital Medical
Center of Queens





New York Presbyterian- 
Lower Manhattan
Mount Sinai- Beth Israel
NYU Langone Medical Center
New York Presbyterian- 
Weill Cornell Medical Center
Mount Sinai- Roosevelt Hospital Center
Lenox Hill Hospital
Mount Sinai Hospital
New York Presbyterian- 
Columbia University




Montefiore Medical Center- 
North Division
Montefiore Medical Center- 











































Maternity Hospital Facilities, New York City (2019)
Grace A. Dickinson
February 12, 2020
Data Collected from NYC Department of Health
Compiled by Author
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Public Prenatal Health Center
Private Prenatal Health Center
Major Park
Airport
While the private prenatal health centers aren’t actually within the same network, distinguishing public from private across the 
city gives a complete picture of this prenatal, postpartum, and delivery access for women across New York City. Apart from 
independent or at home care, this is a complete picture. 














































Maternity Hospitals, Clinics, & Other Relevant Locations,
New York City (2019)
Grace A. Dickinson
February 12, 2020
Data Collected from NYC Department of Health and NYC OpenData
Compiled by Author
¯
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") Private Hospital
") Public Hospital
SNAP and Health Insurance Enrollment Center
Pregnancy Related Mental Health Facility
^ New York City Department of Health Office 
Prenatal Medicaid Enrollment Center
These networks represent locations that are relevant to prenatal and pregnancy care journies. Women who don’t have health 
insurance automatically qualify for Medicaid upon becoming pregnant, and thus the first step in their pregnancy journey may 
be enrolling in Medicaid in order to gain access to prenatal and delivery care. Apart from the locations below, a woman can 
enroll in Medicaid at any hospital public or private across the City. While many mental health outpatient locations don’t 
accomodate pregnancy-related issues, I chose to map those that do, given the growing understanding of the relationship 
between mental health and the transitionatory sometimes difficult time pregnancy can be for women. 
For low-income women experiencing their first pregnancy, particularly those that don’t have family in the City, these locations 
likely represent their first stop on the pregnancy journey.






While the difference between public and private locations was important, 
particularly given where they were located and the populations they serve, 
recognizing that insurance plays a big role in accessing care we wanted to 
understand hospital networks. When a woman uses Medicaid to cover her 
pregnancy costs (all women upon becoming pregnant qualify for Medicaid), 
a doctor or hospital only receives the full insurance payout if the woman 
uses their network/services for both prenatal care and delivery. As we are 
particularly interested in the experiences of low-income women, we found it 
particularly important to understand the different hospital networks, as 
women and doctors are incentivized to complete all their pregnancy care 
i h he ame pro ider. The eam  q ali a i e re earch indica ed ha  mo  
women, unless otherwise warned or advised by close family and friends, 
seek care close to home. This helped us in understanding the different 
pathways to care women sought, given that they were likely to stay local 




The following maps show private hospital and prenatal care networks, as 
well as the public network. While the public data was compiled and 
available at NYC OpenData, the private networks had to be manually 
collected, compiled, geocoded, and networked by the author from the 
independent hospital databases. Only affiliate locations (clinics) were 





Again, none of this information was clear, complete, or obvious in any one 
source, further exacerbating the lack of social support women indicated 
feeling throughout their pregnancy journey. It also is worth noting that this 
may be incomplete, given there is no way to account for independent, un-
























































CD # Community Name
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Morrisania & Crotona, The Bronx
Highbridge & Concourse, The Bronx
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Bronx-Lebanon Hospital Center
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Brooklyn Hospital Center Maternity Network
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Brooklyn Hospital Center
Brooklyn Hospital Center Affiliate Location
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Airport
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Greenpoint & Williamsburg, Brooklyn






CD # Community Name
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East New York & Starrett City, Brooklyn
Flushing & Whitestone, Queens
409
412
Kew Gardens & Woodhaven, Queens























































Flushing and Jamaica Hospitals Maternity Network
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Flushing Hospital Medical Center
Jamaica Hospital Medical Center
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CD # Community Name
310 Bay Ridge & Dyker Heights, Brooklyn
Borough Park, Brooklyn312
314 Flatbush & Midwood, Brooklyn































































































































0 4 82 Miles ¯
Maternity Delivery Facility
Montefiore Medical Center- Jack D. Weiler Hospital
Montefiore Medical Center Affiliate Location
Montefiore Medical Center- North Division
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Airport
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New York Presbyterian Hospitals Maternity Network
Boroughs with facilities
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112 Washington Heights & Inwood
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NYU Langone Hospitals 
Maternity Network CD # Community Name
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Stuyvesant Town & Turtle Bay, Manhattan
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St. Barnabas Hospital Maternity Network
CD # Community Name
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Fordham & University Heights, The Bronx
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Staten Island University Hospital North Maternity Network
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Staten Island Hospital North
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Wyckoff Heights Maternity Network
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401 Long Island & Astoria, Queens
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New York Health + Hospitals 
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Harlem Hospital  Center
Jacobi Medical Center
Kings County Hospital Center
Lincoln Medical & Mental Health Center
Metropolitan Hospital Center
North Central Bronx Hospital
Queens Hospital Center
Woodhull Medical & Mental Health Center





Private Maternity Delivery Facility







Elmhurst & Corona, Queens
Lower East Side & Chinatown, Manhattan
Highest Density Neighborhoods for Public Healthcare









Based on the understanding established through the team s qualitative 
research, that women access care close to home, and the diverse 
experiences women of different background face, we wanted to understand 
the demographic data around the different care facilities. At the outset, in 
trying to identify vulnerable communities we looked at the Community 
Health Survey for data on the percentage of women in communities who 
received late to no prenatal care, number of infant deaths per 1000 live 
births per community, and percentage of babies born pre-term per 
community. These communities were thus identified as communities of 
concern regarding maternal health. We then examined and displayed all of 
the Community Health Survey data relevant to differential maternal health 
outcomes: health insurance status, race, being foreign born, and income 
level. We then used raster map technology to overlay this data and create 






The following maps show all of the demographic data highlighted above, as 
well as the decision map created through raster map multiplication 
technology. The final decision map took into consideration all of the 
demographic data discussed above. This was extremely important in 
identifying high importance communities in order to move forward in 













































Percentage of Population by Community District 
Receiving Late or No Prenatal Care (2019)




Percentage of Women Receiving










Williamsbridge & Baychester, The Bronx























































203 Morrisania & Crotona, The Bronx









































Infant Mortality Rate per 1,000 Live Births
 by Community District (2019)
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CD # Community Name
211
212
Morris Park & Bronxdale, The Bronx
Williamsbridge & Baychester, The Bronx
Communities of Highest Concern
110 Central Harlem, Manhattan
317 East Flatbush, Brooklyn
501 St. George & Stapleton, Staten Island
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Communities of Highest Concern
206 Belmont & East Tremont, The Bronx
414 Rockaway & Broad Channel, Queens








































Percentage of Live Births Born Preterm
 by Community District (2019)
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Percentage of Community Population Reporting No 
Health Insurance (2019)
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Elmhurst & Corona, Queens
Communities of Highest Concern
307 Sunset Park, Brooklyn
304 Bushwick, Brooklyn









































Percentage of Community Population 
Identifying As Black (2019)
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Communities of Highest Concern
309 South Crown Heights & Lefferts Gardens, Brooklyn
412 Jamaica & Hollis, Queens









































Percentage of Community Population 
Identifying As Latinx (2019)
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CD # Community Name
202
201
Hunts Point & Longwood, The Bronx
Mott Haven & Melrose, The Bronx
Communities of Highest Concern
112 Washington Heights & Inwood, Manhattan
205 Fordham & University Heights, The Bronx
206 Belmont & East Tremont, The Bronx









































Percentage of Community Population Foreign Born (2019)
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Percentage of Community 









CD # Community Name
404
403
Elmhurst & Corona, Queens
Jackson Heights, Queens
Communities of Highest Concern
407 Flushing & Whitestone, Queens
311 Bensonhurst, Brooklyn





























































































Percentage of Community Population 
Living Below 100% of the Povery Line (2019)
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Population Living Below 100%





























































CD # Community Name
205
204
Fordham & University Heights, The Bronx
Highbridge & Concourse, The Bronx
Communities of Highest Concern
206 Belmont & East Tremont, The Bronx
203 Morrisania & Crotona, The Bronx
305 East New York & Starrett City, Brooklyn

For this map I built a raster layer of the City by community district for each demographic feature considered: lack of health 
insurance, foreign born, race (both Black and Latinx), and the prevalence of preterm births, infant deaths, and lack of prenatal 
care. For each piece of data, the range of scores across the city were divided into quantiles (5) with each district recieving a 
score from 1-5 depending on where they fell in relation to the other communities. These maps were then layered on top of 
eachother resulting in each community district recieving a sum score from 8 (low prevalence of all these demographics or 
conditions) to 35 (high prevalence of all factors considered. The most concerning communities listed below recieved scores of 
35 (Fordham & University Heights and Morrisania & Crotona, The Bronx) or 34 (all others). This data is extermely important in 








































Map Algebra: Layering the Demographic Data
to Build a Risk Landscape (2019)





























































CD # Community Name
205
203
Fordham & University Heights, The Bronx
Morrisania & Crotona, The Bronx
Communities of Highest Concern
209 Park Chester & Soundview, The Bronx
206 Belmont & East Tremont, The Bronx





Mott Haven & Melrose, The Bronx









































This map includes a consolidated list of demographic factors, based on the request of the client from the original map: lack of 
health insurance, foreign born, and race (both Black and Latinx). For each piece of data, the range of scores across the city 
were divided into quantiles (5) with each district recieving a score from 1-5 depending on where they fell in relation to the other 
communities. These maps were then layered on top of eachother resulting in each community district recieving a sum score 
from 5 (low prevalence of all these demographics or conditions) to 35 (high prevalence of all factors considered. The most 
concerning communities listed below recieved scores of 23 (Jackson Heights and Elmhurst & Corona, Queens) or 22 (all 
others listed). This data is extermely important in considering where to direct focused efforts around maternal death and 
disability, particularly in thinking about wanting to focus centrally on vulnerable populations and black and brown women of 
color.
Map Algebra: Consolidating the Data
to Build an Actionable Risk Landscape (2019)



































































Elmhurst & Corona, Queens
Communities of Highest Concern
307 Sunset Park, Brooklyn
409 Kew Gardens & Woodhaven, Queens
204 Highbridge & Concourse, The Bronx
205
207
Fordham & University Heights, The Bronx
Kingsbridge Heights & Bedford, The Bronx
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Final Assessment: Healthcare Access for 






The goal of our project was to create a maternal mortality map in order to 
better understand the patient journey to care and which neighborhoods to 
focus our resources. The long-term goals of AMDD are to use this 
information to not only engage with community-based organizations 
(CBOs) in the highest need communities to understand the resiliency and 
challenges there, but also to be better informed to craft policy that would 
truly impact the staggering statistics now emerging around maternal 
mortality and disability in New York City. The following three maps 
represent a cumulation of all of the conversations, assessments, and 
measurements of the previous maps and research, providing 






The following maps show all of the demographic data highlighted 
previously, as well as the health care locations of the earlier sections. 
These maps have built access networks along pedestrian street paths to 
see where are there pockets of inaccessibility or vulnerability to direct the 
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Assessing Access In a Highly Vulnerable Neighborhood:
Central Brooklyn (2019)
Since the Central Brooklyn area communities were consistently the highest concern neighborhoods for a number of risk 
factors, in understanding the pregnancy journies of women in these neighborhoods, I mapped the walking distance to each of 
the health facilities (all hospitals and clinics) along pedestrian street networks from all residential areas. Understanding that 
most New York City residents do not own a car and would walk to an appointment (or take the subway), I built the ring around 
typical walking distance for a pregnant woman: the closest ring being 660 feet (or 1/8th of a mile), the second being 1,320 feet 
(1/4 of a mile), 1,980 feet (3/8 of a mile), and finally 2,640 feet (1/2 of a mile). This map helps us to look even closer at which 
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Assessing Access In a Highly Vulnerable Neighborhood:
The South Bronx (2019)
0 0.8 1.60.4 Miles ¯
Since the South Bronx area communities were consistently the highest concern neighborhoods for a number of risk factors, in 
understanding the pregnancy journies of women in these neighborhoods, I mapped the walking distance to each of the health 
facilities (all hospitals and clinics) along pedestrian street networks from all residential areas. Understanding that most New 
York City residents do not own a car and would walk to an appointment (or take the subway), I built the ring around typical 
walking distance for a pregnant woman: the closest ring being 660 feet (or 1/8th of a mile), the second being 1,320 feet (1/4 of 
a mile), 1,980 feet (3/8 of a mile), and finally 2,640 feet (1/2 of a mile). This map helps us to look even closer at which women, 








Assessing Access In a Highly Vulnerable Neighborhood:
Northern Manhattan (2019)
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Since the  Washington Heights, Inwood, and Harlem area communities were consistently high concern neighborhoods for a 
number of risk factors, in understanding the pregnancy journies of women in these neighborhoods I mapped the walking 
distance to each of the health facilities (all hospitals and clinics) along pedestrian street networks from all residential areas. 
Understanding that most New York City residents do not own a car and would walk to an appointment (or take the subway), I 
built the ring around typical walking distance for a pregnant woman: the closest ring being 660 feet (or 1/8th of a mile), the 
second being 1,320 feet (1/4 of a mile), 1,980 feet (3/8 of a mile), and finally 2,640 feet (1/2 of a mile). This map helps us to 
look even closer at which women, in the most vulnerable neighborhoods, lack access to a health facilities, and thus whom to 




 The project produced a number of insights through both the spatial analysis and the 
literature review (which will be explored below). Overall, mapping revealed vulnerable 
neighborhoods as well as access networks that were not equitably distributed across the City. 
As a whole, public facilities seemed to do a relatively good job of sitting near populations of 
need, however private facilities did not necessarily do the same. On top of the insights and 
conclusions the spatial visualization provided, the visualizations themselves will be useful for 
projects and teams to come. 
 
Mapping 
The first series of maps, Part A: Hospitals and Clinics: Public vs. Private revealed the 
differential access to care that exists across the city. While health insurance has been a 
contentious issue in politics since Obama was first elected, all women in the United States 
without health insurance automatically qualify for Medicaid upon realizing a pregnancy. While 
it is covered by private providers or hospitals, on average Medicaid payouts are significantly 
less than those of private, incentivizing doctors not to cover it, and forcing many publicly 
covered patients and women into public hospitals and clinics. These facilities compete for 
scarcer resources than private facilities and are less desirable by doctors—all of which leads 
public facilities to be mainly occupied by women with no other choice and limited social, 
financial, and/or material resources. While the public hospitals are relatively spatially equitably 
distributed across four of the five boroughs (The Bronx, Brooklyn, Manhattan, and Queens), 
Staten Island has no public maternity delivery hospital. This is concerning considering that it is 
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not the wealthiest part of the City (meaning all of its residents could afford private care) and it 
seems unreasonable that a woman in labor sit through subway or roadway traffic over a bridge 
to deliver her child. Two public clinics exist on Staten Island, which is certainly a start, and 
otherwise public clinics that provide prenatal clinics seem to be optimally located for the 
populations that would need to utilize them: a significant correlation exists between public 
clinic locations and public housing locations, and the majority exist in the poorest parts of each 
borough: Northern Manhattan, Flushing and Jamaica in Queens, Central Brooklyn, and the 
South Bronx.  
 Unsurprisingly given the financial start-up cost (and the limits of a city budget), there are 
significantly more private facilities than public. Many are geographically located in vulnerable 
communities (such as New York Presbyterian- Columbia University and New York Presbyterian- 
Allen Pavilion), however the highest concentration of facilities exists around the Upper East 
Side, one of the richest communities in the city, which is, again, unsurprising. The full map of 
private and public maternity hospitals and clinics reveals that there, even in the whole picture, 
is not an equitable distribution of facilities. Perhaps, though, this is a good thing, considering 
need is not equitable across the city. While we cannot be certain this is a complete picture, 
given any doctor can open his door and treat patients without publishing or associating with a 
hospital, it gives a pretty good sense for what the care map, and thus overall patient journey 
from prenatal care to delivery, looks like. Areas of concern in health care at first glance are 
Bayside/Little Neck and Rockaway/Broad Channel in Queens, South Beach/Willowbrook and 
Tottenville/Great Kills in Staten Island. Similarly, access to Medicaid Enrollment Centers are not 
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equitably distributed across the City, but this certainly is a good thing as wealthy 
neighborhoods largely have no for Medicaid enrollment. 
 Part B Hospitals and Clinics: Building Networks was seen as important given the way that 
insurance schemes work and in truly mapping the patient journey. As stated in the title page, 
for women who are covered by Medicaid doctors and providers only receive pay out if they 
serve the patient in both prenatal and delivery care (we garnered this information from the 
Medicaid billing paperwork the NYC Health and Mental Hygiene team shared with us). This 
incentivizes doctors and providers to keep women in their network (typically the same hospital 
network), and thus leads us to believe, particularly for our population of interest: low-income 
and low-resourced women, each patients journey exists within a network. For some of these 
networks a patient’s journey is relatively short—a woman in central Queens who attends Forest 
Hills has one clinic option, which also happens to be a dozen blocks from their delivery 
hospital—on the other hand, a network such as Mount Sinai, has clinics in three of the five 
boroughs and three different maternity delivery facilities (albeit all in Manhattan). While there 
is certainly a convenience factor in being in a small network and having a short journey in the 
case of emergency, there is also an advantage in options, in being within the same network but 
having a clinic near both to home and perhaps place of work. The most widespread maternity 
network is certainly the public one, that of NYC Health + Hospitals, the factor of geographic 
convenience must also be weighed against that of quality and affordability. For each woman 
her journey may be more strongly determined by one factor than the other two—a decision 
inherently unique and personal for each patient. As such, it is difficult to objectively determine 
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which network is the best network or most optimal, however it is useful to clearly outline what 
those choices are so that each woman may make that choice for herself.  
 While perhaps at the outset the simplest to display, given the availability of the 
Community Health Survey, the maps in Part C: Community Data: Demographics are the most 
telling in terms of addressing our population of interest. Somewhat surprisingly, the maps for 
maternal health outcomes (late prenatal care, infant mortality, and preterm births) revealed 
vulnerabilities across the city—not necessarily all isolated in the same community districts. 
While not necessarily useful on their own, as they represent rates from last year that aren’t 
necessarily alterable, the initial reason for including the data was the assumption that they 
together would reveal areas in the City where maternal care was not accessible or being 
utilized. Unfortunately, this was not the case unanimously, however it was an early indicator 
that the three neighborhoods of concern highlighted at the end of the results (See Results Part 
D) would be highly vulnerable.  
The demographic data, each individually, is not particularly indicative of much—a 
community that is majority poor or majority Latinx doesn’t necessarily mean this community is 
at any objective advantage or disadvantage—however the final maps in this section, C9 and 
C10, revealing the cumulative “risk” factors for poor maternal health outcomes, are for our 
issue and population of interest, extremely indicative. These maps, despite including different 
factors, look strikingly similar, and reveal real concerns: populations with limited resources, and 
at a disadvantage when accessing care (whether due to type of insurance or racial bias). This is 
interesting given that, particularly in Central Brooklyn, there seems to be an abundance of 
health care facilities. While these are only risk factors, not poor outcomes, data clearly shows 
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that poor outcomes are most common within the demographic groups represented in these 
maps. As such, proximity to care may not be the best way to combat poor outcomes.  
 Part D: The Final Assessment maps, truly examine the questions the AMDD team hoped 
to address. At the onset, AMDD wanted to move forward with a better understanding of what 
communities should garner attention given their vulnerable status or lack of access. These 
maps prove exactly that. While there are what some might call an abundance of resources in 
Central Brooklyn, the hospitals in these neighborhoods reported some of the highest rates of 
maternal death and disability in the city, as we learned in conversation with NYC Health and 
Mental Hygiene. Given that women are most likely to pursue proximal care, and given that 
these populations are vulnerable, it is safe to assume other factors are at play—ones that will 
certainly come to light through community-based engagement. Northern Manhattan and 
Western Harlem, however, exhibit a somewhat different problem—while the populations may 
be less vulnerable, there are certainly not as many resources. Particularly in the wealthiest 
borough, perhaps the most vulnerable groups are even more vulnerable, given the majority of 
care on the island is private. The South Bronx, however, is at a disadvantage in both ways 
described above: care is spread out and not necessarily proximal, and these communities are 
some of the poorest, most at risk for experiencing racial bias in treatment, and least insured. 
For different reasons, all three of these communities are worthy of continued attention and 





Social Capital: Quantifying Risk and Power at the Community Level 
 The main finding of AMDD’s 0  qualitative study around the pregnancy journey of 
minority women was an overwhelming lack of social support and broken trust. While these are 
individual emotions or sentiments, much of trust and social support exists at a community level. 
Furthermore, given much of the spatial analysis and health care access has been done and is 
assessed at a community level, social capital and social cohesion became obvious ways to 
consider measuring these factors that seemed so broken for minority women in their 
pregnancies. The principle discussions on this issue with the AMDD team led social capital to be 
considered the most essential factor in understating as a connecting factor between the built 
environment and health. In considering maternal health and the built environment, research 
has shown a significant correlation between stress and obesity with poor maternal health 
outcomes(Dodd et al., 2011; Levin & Defrank, 1988). Building on this, we hoped to look at not 
only factors in the built environment that may correlate with these influences, but also other 
aspects of the built environment that may serve as proxies for social capital and understanding 
the experiences of these women 
 As has been thoroughly explored and identified, “lack of resources (housing, 
employment, transportation, availability of parents, etc.) contributes to the reproduction of 
inequality” much of which can be understood under the umbrella of social capital (Garcia & 
McDowell, 2010). For the purposes of this analysis, we will borrow from multiple sources to 
craft our own definition of social capital: the features of social organization (such as trust 
between citizens, norms of reciprocity, and group membership acceptance) that are constantly 
negotiated and advance (or impede) an individual’s ability to navigate their environment and/or 
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facilitate collective action and benefits (Bourdieu, 1986; Kawachi et al., 1999; Putnam, 2001; 
Rahimi, et al., 2017).  As such, for the purposes of our study, these “features of social 
organization” have the potential to enhance a woman’s capacity to operate within her 
community, and perhaps may compensate for poor proximity to a health facility or any racial or 
economic bias she may face in navigating care. On the other hand, a lack of these sentiments 
(trust, community acceptance, group membership, and so forth) may create additional 
obstacles for women, already at a disadvantage, to overcome in their care journey. It is 
especially worth noting, given that women in AMDD’s qualitative study overwhelmingly 
identified broken trust and a lack of social support as features of their experiences. As such, 
understanding which features of the built environment can serve as proxy measurements for 
this capital (trust and support, and in turn empowerment and access), we hope to understand 
ways in which we can build resilience within these marginalized communities.  
 Within the field of urban planning a number of theories exist around the key categories 
or variables: particularly the “ D’s” (density, diversity, design, destination, distance to transit, 
and demand management) or the “four central categories of spatial variables” (street condition 
and spatial quality, housing conditions, land use and macroscale factors, and urban form and 
spatiality) (Giles-Corti et al., 2014; Rahimi, et al., 2017). These will serve as some of the principle 
considerations in examining the elements of the built environment that have positive 
correlations to social capital, those that can serve as proxies for high levels of social capital 
within a community and even, when present in abundance, have the potential to increase social 
capital in a community. One variable found to correlate to high social capital is place 
attachment, and identification with place (Kim, J. & Kaplan, R., 2004). While this is a logical 
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correlation—those who feel tied to their place and community are more likely to protect it, and 
interact with others within it—it is somewhat concerning for a community within New York City 
where residential turnover is frequent and homeownership is rare. Another pervasive notion is 
that “social capital increases with ‘neighborhood upkeep’ and proximity to local shops”, 
however this is higher in conventional street networked neighborhoods than in the traditional 
gridlocked structure (Wood et al., 2008). As such, it is unclear what benefit this could afford 
much of our population of interest, given that despite high proximity of diverse local shops, 
much of New York is designed in a traditional gridlock. Perhaps more benefits could be afforded 
to communities in Brooklyn and Queens, where this design is less pervasive, but not as much in 
Manhattan. Despite the gridlock nature, there has also been a proven association between 
street connectivity and social cohesion, which may in ways compensate for the redundant 
design, and offer hopes for building social capital through increased fluidity in design (Cooper, 
et al., 2014). This fluidity could also be increased through bike or walking paths (French et al., 
2014), one piece of a much larger theory on the role of walkability on social capital.  
While general opinion, often reflected in modern design choices and the emergence of 
“New Urbanist” paradigm, holds that walkability of a neighborhood holds promise for 
increasing planned and unplanned interactions, thus universally raising community levels of 
social capital, recent data is mixed. A study in the Netherlands found that people with more 
green space one kilometer around them experienced less shortage of social support (Maas, J. et 
al., 2009), however another in Japan found that walkability and open spaces were associated 
with “lower likelihood of belonging to a vertical association”—concerning for a city such as New 
York that is significantly vertical (Hanibuchi et al., 2012). Furthermore, a study across all of 
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Australia found that distance to parks was related to less social capital and social cohesion 
(Hipp, et al., 2014). As a whole, this contradictory evidence makes it difficult to recommend any 
one policy around the built environment—clearly different designs create different impacts for 
different populations. Other measurements that could serve to better understand ways in 
which the built environment could have a positive impact on social capital, could also be 
proximity to social resources (such as libraries) or access to resources that encourage or enable 
healthy behaviors (such as health foods stores or gyms). 
In understanding the complaints of the women in the AMDD study, we also sought to 
analyze negative manifestations of social capital, or planning elements that can serve to 
decrease or embody low levels of social capital. One reoccuring element in a review of the 
literature, quite concerning for a study of New York City, was the negative impact residential 
density has on social capital (Brueckner & Largey 2008; French et al., 2014; Hanibuchi et al., 
2012). While some of the outer boroughs aren’t as dense, low-income and public housing are 
often some of the most dense residential complexes. In many ways, this creates a compounding 
burden on women already facing financial and spatial restraints. Furthermore, “larger urban 
environments may lead to individuals becoming more disconnected with social groups, and 
therefore becoming less trusting”—an additional population issue that could disadvantage New 
Yorkers (Rahimi, et al., 2017).Another urban planning element that can embody low levels of 
social capital, or decrease social capital, is an increase in alcohol outlet density (Theall, et al., 
2009). On a more granular level, a number of variables minority groups are more often exposed 
to, such as poor and cramped housing conditions, lack of home ownership, noise and traffic 
pollution, lack of natural light or greenery,  are also associated with low levels of social capital 
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(Appleyard, 1980; de Souza Briggs, 1998; Putnam, 2001). This, as previously explored, creates a 
cumulative burden on our population of interest: a lack of social capital on top of the bias and 
lack of resources they already face. Another variable perhaps worth exploring as a proxy for low 
levels of social capital, particularly for its relationship to health, is the density of fast food 
restaurants in a community.  
While much of the relationship between social capital and maternal health outcomes 
has not yet been explored, a study published less than six months ago a study in Chicago did 
just that, and poses a great model for our potential future analysis. Entitled “Neighborhood 
Physical Disorder and Adverse Pregnancy Outcomes among Women in Chicago: a Cross-
Sectional Analysis of Electronic Health Record Data,” this study used electronic health data and 
google street view to assess neighborhood disorder on the blocks of every woman who gave 
birth at a Chicago-area hospital and correllated disorder to birth outcomes (Mayne & Pellissier, 
2019). In assessing neighborhood disorder, researchers coded for the presense of 
trash/garbage, abandoned vehicles, abandoned buildings, vacant lots, graffiti, defaced 
property, and poor building condition using Google Street view on the block around the address 
for every woman who gave birth. In line with many of the variables outlined above, participants 
living in neighborhoods in the highest disorder were more likely to be Hispanic/Latino or 
Black/African American, publicly insured, and exhibited a higher prevalence of each adverse 
preganncy outcome (preterm birth, small for gestational age, and hypertensive disorder of 
pregnancy) (Mayne & Pellissier 2019). This confirms that the built environment manifests in 
health conditions that contribute to maternal health.  
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As a whole, there is a significant amount of contradictory data and beliefs about specific 
mechanisms of the built environment and their relationship to social capital. Much as with the 
spatial data, it is clear there is no one strategy that will work across the city to raise levels of 
social capital for all groups. Further community-based exploration and understanding must be 
achieved before any policy can be enacted, in order to truly understand what these elements of 
the built environment meant for the populations living amongst and within them. One 
additional element of consideration, particularly in the outer boroughs of New York City that 
the team is exploring such as the South Bronx and Central Brooklyn, is a gentrification index. 
Even for neighborhoods that exibit a high presense of the the elements or variables described 
above, in a highly gentrified or gentrifying community these resources or advantages are not 
likely equitably distributed.  Even so, all of the variables described in this section, particularly a 
replication of the Chicago-based study, hold promise as topics of exploration within the future 
partnerships AMDD is building with New York Presbyterian- Columbia University and Kings 
County Hospital in Central Brooklyn. 
 
Conclusions 
 As outlined above, the data visualizations and analysis of social capital provided a 
number of insights central to this capstone project. Looking back to the introduction and initial 
research questions, we wanted to understand what access to maternal care looks like across 
New York City, what the map or journey for care looked like for those women who access public 
care facilities versus private care, opportunities to map social capital, and what ways the AMDD 
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team could use these deliverables to move forward with their project. The preceding pages 
certainly address these questions and propose pathways for future research and exploration.  
 One thing made abundantly clear, is that the answer to improving care is not clear. 
While proximity to care is certainly important, as is addressing social and medical risk factors, in 
some neighborhoods we see that increasing accessibility doesn’t always decrease poor 
maternal health outcomes. Similarly, as the review on social capital revealed, walkability and 
access to green space doesn’t always equate to increased social cohesion and social capital, and 
that at times the negative impact of residential density can overwhelm the advantages these 
factors provide. Furthermore, a gentrifying neighborhood may mean that the presence of these 
resources are not equally felt by all residents. What is abundantly clear, is that there is no one 
catch all solution for this complex, uniquely universal and personal health issue. Without 
community engagement it is difficult to subscribe a solution to any community, however the 
first step in solving a problem is without a doubt identifying it. As the California strategy 
exemplified, taking account of social factors, accounting for or assuming the presence of more 
chronic health issues (in other words, acknowledging the problem) can prove to be an essential 
first step.  
 
Recommendations 
 Building off of the conclusions and analysis highlighted above, the recommendations for 
this project involve identifying community partners in the South Bronx, Northern Manhattan, 
and Central Brooklyn to continue to explore these issues at a more granular level. While the 
AMDD already has a partnership with the OB/GYN department at New York Presbyterian- 
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Columbia University, the lack of data around prenatal care gives a good indication of where to 
start the conversation around care fragmentation and support. Furthermore, the walkability 
access mapping and social capital assessments could give more detailed information about 
populations to start with. Even within each community district there are a wide-range and 
abundance of community-based organizations working with different population sub-groups. 
Partnering with all or even many of them would be redundant and time consuming—as such 
those that target or are located outside these walkability networks provide a good indication of 
where the team should start.  
 While not entirely due to these deliverables, but certainly supported by these findings, 
over the next six months AMDD is partnering with the NYC Department of Health and Mental 
Hygiene, New York Presbyterian- Columbia University (Northern Manhattan) and Kings County 
Hospital (Central Brooklyn) to understand patterns of prenatal care on a more granular level as 
well as partner with associated organizations, such as doula groups or local community-based 
organizations or nonprofits, to better understand what types of policy or care shifts would be 
most meaningful for the local population. Furthermore, within these communities, perhaps 
with the approval of an IRB or through passing interactions, the team wants to look at the care 
facilities in these communities and try to better assess wait times and quality of care, to gain a 
deeper understanding of what the shortcomings in these services truly is. 
 In terms of policy, this capstone project revealed no overwhelmingly obvious solution to 
all of the neighborhoods experiencing “high risk” or “high need” regarding maternal health. 
While for some communities increased access could represent a pathway to progress, in others 
a more targeted intervention that addresses social factors could be more impactful. While not 
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particularly specific, given the fact that no solutions were readily apparent, the one 
recommendation for policy that stood out the most was engagement. Given the variety of 
conclusions made around the three highly vulnerable communities, it became clear that a more 
human engagement with community-based organizations, health care providers, and women 
would be required. In order to truly understand the elements behind broken trust and 
insufficient social support these relationships within vulnerable communities and poorly 
performing hospitals are undoubtedly necessary. 
Finally, and perhaps what I learned most from this capstone project, there is a 
remarkable dearth of information about how and where to access maternal care. If I, with all 
the resources on my side: contacts within the maternal health sphere, direct access to a 
hospital, time, and no financial restraints in searching for care, could not find any resources 
about in-network care, how do women with less of all of those things access care? If a young, 
first time mother, without family in the city, or perhaps for whom English is not a first language, 
got pregnant in New York City, how would she/they navigate care? It was shocking and 
disheartening to find that there were no publicly accessible resources for even a complete list 
of hospitals across the boroughs. A final recommendation is that there be a publicly accessible, 
easily digestible, interactive, public resource to find a hospital and/or prenatal care clinic that 
serves one’s insurance provider. If we as a city, state, and nation, feel strongly enough about 
protecting and providing for pregnant women that we extend insurance coverage to them 
without question, shouldn’t we ensure that the said coverage is actually meaningful? Insurance 
is meaningless without the knowledge of a place to utilize that coverage and receive care. This 
resource could be built upon the data contained in the included deliverables and could be 
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produced within the established partnership with the NYC Department of Health and Mental 
Hygiene. Across the board, this knowledge could provide an essential way to build social 
capital: empowering women who feel, without this, feel as if they have no choice or power in 
how to pursue care. While maternal death and disability surely will not be solved in a year or 
perhaps even a generation, this capstone project, mapping maternal mortality, provided 
important deliverables to push this client, AMDD, along the right path towards progress. In 
summary of these propositions, and in coordination with the client, I have summarized next 
steps within our team by priority as we look to making this research actionable. 
Next Steps: 




Validate prenatal clinic locations for all hospital 
networks by contacting hospitals and conducting 





Utilize key informants (at hospitals and 
NYCDOHMH) as well as other databases (Yelp, 
etc.) to develop a comprehensive list of 
independent OBGYN doctors who should be 
included in this network. 
Author* 
Summer 2020 Consider and test alternative and additional 
mapping methods to understand inequality and 
social capital: crime, vacancy, neighborhood 
disruption, and rates of high-risk pregnancy 
conditions (high blood pressure, diabetes, 
hypertension), to name a few 
Author* 
Fall 2020 Meet and collaborate with NYCDOHMH to share 
results and consider the potential for an 
interactive, public map for these resources 
(similar to the one recently released for old age) 
AMDD and Author* 
 
Fall 2020 
Identify partner CBO’s in high priority 
neighborhoods and share research goals to 
explore the possibility of partnered work. 
AMDD and Author* 
*This summer I will continue my work with AMDD and therefore can progress this project 
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